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Revision 1

The first printing of this report was made on 21 May, four weeks after
the Morgan Hill earthquake. The present Revision contains two corrections
to the original report. First, the peak acceleration of the third component
for the Coyote Lake Dam record is 0.72 g, rather than 0,90 g. Secondly, the
plotted Tocation of the Coyote Lake Dam station in Figure 2 has been revised.
The revised figure shbws the station to be approximately 15 feet northeast of

the prévious]y plotted location.

July 17, 1984



CDMG STRONG-MOTION RECORDS FROM THE MORGAN HILL
EARTHQUAKE OF 24 APRIL 1984

Introduction
The Morgan Hill earthquake generated an important set of
strong-motion records. Nearly fifty records were recovered by CDMG,
almost half of which were obtained in extensively instrumented

structures. The station at Coyote Lake Dam recorded an unusually high

acceleration of approximately 1.3 g. Another noteworthy aspect of the
Morgan Hill strong-motion data set is the striking difference between
acceleration amplitudes at stations southeast of the earthquake
epicenter relative to stations to the northwest. Analysis of the
strong-motion data and the earthquake source mechanism may establish
that directivity focusing contributed to the highly directional nature
of the acceleration levels.

The response of structures ranging from a single-story warehouse
to a twelve-story office building was recorded. Roof accelerations in
excess of 15% g were recorded in seven structures; four of these had
roof accelerations in excess of 25% g. In addition, some structures
exhibited significantly different shaking durations compared to nearby
structures of similar height. These records, from structures in San
Jose, provide rich data for the analysis of structural response and
soil-structure interaction during moderate shaking.

Current estimates of the earthquake location and magnitude are:
Hypocenter: 37.317N, 121.680W, 9 km depth. Magnitude: 6.2 ML (BRK)
Origin Time: 21:15:19 GMT (13:15:19 PST), 24 April 1984 (USGS)



Ground Motion Data

Strong-motion records were recovered from twenty-two ground
motion stations maintained by CDMG during the Morgan Hill earthquake.
These stations are indicated on the location map of Figure 1. The
closest station, Halls Valley, was approximately 4 km from the
epicenter. The most distant station was Mendota, 130 km southeast of
the epicenter. Many stations to the northwest which were closer than
Mendota were not triggered, though fully operational. (Nominal
trigger threshold level is between 0.5 and 1.0% g, on the vertical.)

The stations are identified in Figure 1 by a three-digit code.
Table 1 cross-references this code, the station number, and the
station name. Table 2, ordered by station name, provides information
on the site conditions and/or structure. For convenience, the station
location map in Figure 1 has been partitioned into three areas: 1) San
Jose and regions to the south, 2) the San Francisco Peninsula, and 3)
east of the San Francisco Bay. 1In Tables 1 and 2 the area number of
each station is indicated, as well as the page number on which the
recorded accelerogram appears. Detailed information on each record
is given in Table 3, again arranged by area.

The record from the Coyote Lake Dam station (which has also been
called San Martin-Coyote Creek) recorded an unusually high horizontal
peak acceleration of approximately 1.3 g. Because this record has
large-amplitude excursions and trace crossings, a photographic
enlargement of the high acceleration section record is included with
the record (p. 26).

The Coyote Lake station is a few kilometers directly down the
fault from the end of the aftershock distribution which extends from

Halls Valley to near Anderson Lake. It should be noted that the



Coyote Lake Dam station is not a good quality free-field or
ground-response installation by current standards. Although housed in
an especially constructed instrument shelter (Armco), the shelter is
located near the southwest abutment of the (earth-filled) dam and near
a ridge-1ike formation extending from the valley wall. The import of
these aspects may be expected to be the subject of future
investigations. The location of the instrument in relation to the dam
structure is shown in Figure 2, which also shows the local topography
before and after the dam was constructed (from Buangan and Wahler,
1980).

To verify satisfactory operation of the Coyote Lake accelerograh,
the unit was subjected to calibration and instrument-comparison tests
after the earthquake. No evidence of improper operating charac-
teristics was found in either static or dynamic tests. To learn the
effects of the surroundings of the station on the record, an
additional instrument is being installed in a small structure
approximately 1500 ft south of the dam so comparative records may be
obtained during aftershocks of the Morgan Hill event and other future
earthquakes.

It should be noted that a strong motion record was obtained at
the Coyote Dam station during the 1979 Coyote Lake earthquake. That
record, with peak accelerations near 25% g (Porcella et al., 1979),

appears to exhibit no evidence for anomalous site characteristics.

Gilroy Array
The Morgan Hill earthquake generated the second suite of strong
motion records from the Gilroy Array, an east-west alignment of

stations extending across the Calaveras fault near Gilroy (Figure 1).



This array is a cooperative effort of the CDMG Strong Motion
Instrumentation Program (SMIP) and the USGS Seismic Engineering
Branch, and is currently instrumented and maintained by SMIP. 1In
addition to the Gilroy array stations #1 through #6, CDMG has added
station #7 (sited by R. McJunkin following the 1979 event) and the
Gavilan College station. This array, extending from rock on the east
across the alluvial Santa Clara Valley to rock on the west, provided
significant records in both the 1979 event and this event. 1In this
event, most of the array records have a high acceleration signal on
the vertical component early in the record.

Another cooperative array, the APEEL strong-motion array, only

recorded low amplitude records and was not triggered in its entirety.

Structural Response Data

More structural response records were recorded from this event
than any since the San Fernando earthquake of 1971. In contrast with
the three independent accelerographs then located in a building, the
instrumentation for this event involves accelerometers distributed
throughout a building and centrally recorded. Some records are quite
striking. The San Jose data discussed above (Santa Clara Co. Bldg) is
an example. The duration of the Santa Clara building requires 4
record sections (approximately 88 secs) in this report (pgs. 51-61) to
show most of the motion. Other noteworthy records include the
Watsonville Telephone Bldg, the Saratoga College Gym., and the
warehouse in Hollister (tilt-up construction).

The structural response records are given in the second part of
the records section of this report, grouped by map area number.

Within each area, the records are arranged in order of increasing



epicentral distance. The first page of the section includes an index
which 1ists the page number on which each record appears. By
convention, the orientation of structural sensors is given by cardinal

directions; the relation of these reference directions to actual
directions is given on each record.
Other Data
In addition to the strong-motion data recovered by CDMG,
interesting records were also recovered from the Morgan Hill earth-
quake by other agencies such as the USGS. Noteworthy of these are the
records obtained at Anderson Lake dam (crest and downstream), between
Halls Valley and Coyote Lake, by the USGS. The USGS also obtained
interesting data from a recently installed local array in Hollister
(Borcherdt, personal communication).
Acknowledgments

CDMG extends its appreciation to the individuals and
organizations which have permitted the installation of seismic
strong-motion equipment on their property. K. Honda, C. Poland, J.
Ragsdale, C. Rojahn and J. Stratta assisted in planning sensor layouts
for the structures considered in this report.

Field recovery of accelerograms was performed by W. Williams, S.
Rider, E. Luzier, A. Guyer and R. Meneeley. The acclerograms were
photographically developed by J. Farros. Report preparation and
assembly was done by S. Weaver and P. Young. R. Boylan performed
field inspection and assisted with map development. It is through the
joint efforts of those involved which made possible the rapid
publication of these data.

REFERENCES

Buangan, A.S. and W.A. Wahler (1980) Safety of dams in the greater San
Francisco area, p. 173-187 in Studies of the San Andreas Fault Zone
in Northern California, R. Strietz and R. Sherburne, eds., Calif.
Div. Mines and Geol., Special Report SP-140.

Porcella, R., R.B. Matthiesen, R. McJunkin and J. Ragsdale (1979) Compil-
ation of strong-motion records from the August 6, 1979 Coyote Lake
earthquake, CDMG-OSMS Report PR-25, and USGS-SEB Open File Report
79-385, See also: Brady, A.G., P. Mork, V. Perez and L.D. Porter
(1979) Processed data from the Gilroy array and Coyote Creek records,
Coyote Lake, California earthquake of 6 August 1979, USGS Open File
Rept. 81-42, and CDMG OSMS Rept PR-24. '



‘UMOYS OS|®e a4e [I] pue [T ‘] seade dey | a|qel ul mmsmc_ UOL3B}S 03 PpadUBUDFdL 9p0D JLBLp-E AqQ paLjlLiuspl
4@ suoLje3s. (Ppaldl3s) auoz yooysudlge pue udjuddide [[LH uebuoy 8y} ‘suoijels uoLjow-buosls 9WAI [ *HL4

25021
°G9E+

vioaNInigsLC

d

N
52, S3IUW 0

S¢ SHILIWOTMN [¢]

paJebbiiy Jou -aunjoniyg

paiabbuy - sunyonug

pa49bbiy} jou - punocug

pes8bbuiy - punoug

SNOILVYLS NOILOW - ONOY1S dINS

N NOILYNVIdX3

m_O.

a
]
(0]
[ ]
9Wao

o8E 4
sl

110AI9SY
snuog

NOLM20LS

Avg
AJYILNONW

ZN¥8) VYLNVS

S
£oc @ f%//
mwv.::z = /

ayp So»ow
[ X

B
wog 2jokos _ 412w NYOHOW
4o :Omhmv“y/

NS
»Rt
13juso(dy OWmn..ﬂl
A00yg utopy L=
v861 1dy pg cm
£3110A sip

H-161

8st0O

J0As9S8Y
aved saubug

9zt
:uo:.zq%‘o

0L0 .

S221
+.59¢€




RN 8

g . .
Y o°f>( & 4
\ 0)\;%% R
<>
100 0 100 FEET

Fig. 2 Topography in the vicinity of the Coyote Lake Dam, based on 1937 as-built

drawings (from Buangan and Wahler, 1980).
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The approximate location of the strong-

motion instrument shelter (Armco type) installed by CDMG in 1975 is also shown.
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~ Ground Motion - Area I
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Ground Motion - Area I
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